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DAB      Diamino-benzidine                 二氨基联苯胺 
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HE       Hematoxylin and eosin               苏木精伊红 
PBS      Phosphate buffered saline             磷酸盐缓冲液 
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摘  要 
II 









以 80 只 Wistar 大鼠（雌雄不限，由上海斯莱克实验动物有限责任公司提供）
为实验对象，体重 250 克左右。将大鼠随机分为 2 组，分别为实验组即微创手术
延迟组（A 组），对照组即皮瓣即刻转移组（B 组），每组皮瓣分别再分成延迟 1
周皮瓣组（A1、B1），延迟 2 周皮瓣组（A2、B2），延迟 3 周皮瓣组（A3、B3），














2．皮瓣成活率检测   随着延迟时间的延长，实验组皮瓣成活率增加。实验组延













摘  要 
III 
组的成活率基本相同，分别是 63.79±2.13%、62.99±1.69。 
3．血管密度检测   皮瓣中线区组织 HE 染色及 SMA 蛋白免疫组化染色，可见
实验组皮瓣随着延迟时间的延长，血管密度增加，但延迟 3 周组与延迟 4 周组
密度相近（P>0.05）。 
4．乳酸含量检测   实验组皮瓣在延迟 1 周组乳酸浓度最高，随着延迟时间的延

























Objective:The purpose of the present study was to determine the effects of the 
reverse-flow axial skin flap of the delay phenomenon by the minimal invasive 
surgery on the lower back of rat. The right stem of the flap was ligated and 
blocked by the minimal invasive surgery.The mechanism of delaying flap with 
the minimal invasive surgery were approached to understand its effects on the 
whole delayed survival of skin flaps thoroughly so as to provide the rationale for 
its clinical use. 
Method:80 male or female Wistar rats（supplied by Shanghai Slac laboratory 
animal CO.LTD）weighing around 250 grams were randomly subdivided into two 
groups: delayed by the minimal invasive surgery (Group A), immediately transfer 
without delay (Group B). The flap was designed at the lower back of rat,with the 
size of 5cm×1cm,crossing the middle area for 2.5cm and including stem of iliac 
branch from iliolumbar artery. Firstly, in experimental group,as Group A,the flap 
was based on the left iliac branch,and the right iliac branch was ligated and 
blocked by the minimal invasive surgery. Flaps in each group delayed were cut at 
1、2、3、4 weeks respectively.Secondly, the superior and inferior extremity of flaps 
in Group A and Group B were discissioned as designed;the flap was left to the 
panniculus carefully lest the vessels were destroyed;then the flap was sutured 
where discissioned after hemostasis.2 weeks after second operation,flaps in each 
group were examined the survival area,the density of micrangium and quant of 
lactic acid,finally to compare the survival of the falps delayed by the minimal 
invasive surgery and discuss the mechanism. 
Results:1、By macroscopic observation,the flaps survived appeared soft,ruddy, 
bleeding when acupunctured;the necrosis appeared stiff,black,non-bleeding.2 
weeks after the second operation,the necrosis areas in the experimental group less 
than in the control group,and dropsy of tissue,at the distant part.4 weeks after the 
minimal invasive surgical delayed groups finally resulted in vasodilatation,ramus 
anastomosis increasd and increasement of survival rate. 
2、The longer of delaying time,the higher survival rate in the experimental group. 















93.49±1.15% respectively in the experimental group.While in control group,the 
survival rate was no more than 63%. 
3、The median line of flap was dyed with Hematoxylin and eosin(HE) and 
Smooth Musle Actin(SMA). The longer of delaying time,the higher the density of 
micrangium in two groups,but 3 weeks delayed group equally matched the 4 
weeks delayed group. 
4、In the experimental group,the quant of lactic acid increased peaking in 1 weeks 
delayed group,then fell-off ,but kept steady in 3 and 4 weeks delayed group. The 
quant of lactic acid in the control group kept steady. 
Conclusion: The experimental model was selected as cross-area axial flap on the 
lower back of rats.The minimal invasive surgery played the same part as in 
delaying flaps,which caused vasoconstriction,resulting in disorder of internal 
environment, ischemia and hypoxia, finally resulted in vasodilatation, ramus 
anastomosis increasd area and increasement of survival rate. 
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等[7,8 ] 在应用 TRAM 肌皮瓣修复重建乳房的手术中，通过腹腔镜结扎腹壁下血
管，以取代常规手术方式进行血管结扎，动物实验及临床应用均表明，腹腔镜下
动脉结扎安全有效，比手术结扎创伤更小，可以增强以腹壁上动脉为蒂的横行腹
直肌皮瓣的远端血供，在临床上具有很大的应用潜力。Seyhan T 等[9 ]研究在大鼠
的横行腹直肌皮瓣(TRAM)模型中，手术结扎腹壁浅血管和腹壁下血管进行皮瓣
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